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Outline ...
The ISFS Project 

•  Phase I - ISFS-in-the-Large
 - USGS Prototype / National Scale 
 - National Tamarisk Habitat Suitability Map

•  Phase II - ISFS Lite
 - BLM Prototype / Regional Scale
 - Grand Staircase-Escalante National Monument

 Implications for Packaging
 and Distribution ...

• Idiosyncratic diversity

• Regionalization

• Generativity
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The ISFS Project ...
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• Partnership between NASA and the 
Department of Interior

• Goal: Use NASA data and technology
to help operational agencies with their 
invasive species management decision 
processes.

• Based on USGS’s early detection and 
monitoring protocols.

• Target customers are DOI operational 
agencies and DOI lands. 
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Multiprocessor Scaling Curve
Cerro Grande Fire Site (nn-18)

0
10
20
30
40
50
60
70
80
90

100

1 2 4 8 16 32

Number of processors

C
o

m
p

u
te

 t
im

e
 i
n

 
m

in
u

te
s

6



Earth Science Data System Working Groups Meeting - October 21, 2009 - Wilmington, DEJohn L Schnase - NASA Goddard Space Flight Center

• Important ISFS feature is the use of MODIS NDVI
time series data 

• Seasonal variation in “green up” is an important 
predictor for many invasive plants

• Time series data used to produce the first national 
scale habitat suitability map for tamarisk (saltcedar) 
and in fire ecology studies at the Cerro Grande 
Wildfire Site near Los Alamos, New Mexico

Analysis by Jeff Morisette and Jeff Pedelty, NASA Goddard Space Flight Center
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Science Accomplishments ...
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Analysis by Jeff Morisette and Jeff Pedelty, NASA Goddard Space Flight Center

8

• Important ISFS feature is the use of MODIS NDVI
time series data 

• Seasonal variation in “green up” is an important 
predictor for many invasive plants
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and in fire ecology studies at the Cerro Grande 
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Morisette, J.T., C. S. Jernevich, A. Ullah, W. Cai, J.A. 
Pedelty, J. Gentle, T.J.Stohlgren, J.L. Schnase, A 
tamarisk habitat suitability map for the continental US., 
Frontiers in Ecology, February 2006.

Science Accomplishments ...
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• National habitat suitability map for tamarisk ...

• A function of MODIS Land Cover and vegetation 
seasonality.

• Model based on over  30,000 field data points 
compiled by the USGS.
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Phase I

“ISFS-in-the-Large” 

A classic implementation:
A physically, programmatically, and 

ideologically centralized Web service ...
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Phase I

“ISFS-in-the-Large” 

But what happens
when the context changes?



Earth Science Data System Working Groups Meeting - October 21, 2009 - Wilmington, DEJohn L Schnase - NASA Goddard Space Flight Center 13

Phase II

“ISFS Lite” 

What’s the simplest possible
way of doing something useful?
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What is the simplest possible
way of doing something useful?

1. Limit the application to a region of interest
2. Input p/a field data for species of interest
3. Input site-specific environmental predictors
4. Produce predicted habitat suitability map
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What is the simplest possible
way of doing something useful?

1. Limit application to a region of interest
2. Input p/a field data for species of interest
3. Input site-specific environmental predictors
4. Produce predicted habitat suitability map
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What is the simplest possible
way of doing something useful?

2. Input p/a field data for species of interest
3. Input site-specific environmental predictors
4. Produce predicted habitat suitability map
5. Use simple, hardened workflow components
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What is the simplest possible
way of doing something useful?

3. Input site-specific environmental predictors
4. Produce predicted habitat suitability map
5. Use simple, hardened workflow components
6. Use minimal interfaces and minimal outputs
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What is the simplest possible
way of doing something useful?

4. Produce predicted habitat suitability map
5. Use simple, hardened workflow components
6. Use minimal interfaces and minimal outputs
7. Accommodate multiple platforms and uses
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ISFS / QuickMap @ 
Grand Staircase-Escalante 
National Monument

ISFS-G100-Console
ISFS-G101-Moqui
ISFS-G102-Cayote
ISFS-G103-Peregrine
ISFS-G104-Pareah 
ISFS-G105-Wolverine

A light-weight, site-specific
runtime service ...
Based on a simple, adaptable, 
componentized “ISFS Framework” 
that implements a generative approach 
to scientific work-flow management ...

Light-weight application, runs on laptop 
and desktop computers, assumes only
intermittent / asynchronous internet 
connectivity, personalized / private data
management, iTunes U / RSS / peer-to-
peer sharing and communication ...
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ISFS Framework
(V1.0-V1.5)

Julian

ISFS Framework
(V1.65) National Lanscape Conservation System

Burned Area Emergency Response

NASA Innovative Partnerships Program 

Grand Staircase-Escalante National Monument

NASA -
Web-enabled DSS framework and tools ...

• Operational deployment at BLM’s Grand Staircase-
Escalante National Monument

• New collaborators include NASA ARC, BLM’s 
National Landscape Conservation System, and the 
National Geospatial Technology Extension Network

• Being evaluated for use by NIFC’s Burned Area 
Emergency Response Program

• Subject of 7 NASA New Technology Reports
• Technology available for government and private-

sector licensing and partnering 

USGS Fort Collins Science Center

Grand Staircase-Escalante National Monument

Invasive Species Modeling and Assessment System

Global Organism Detection and Monitoring System 

ISFS J2EE Engineering Prototype

ISFS
Framework

(V0.9)

USGS -
Web-based analysis services ...

• ISFS component technology and data 
products being integrated into several 
online modeling and data services

• Online ISFS modeling capabilities 
available to the National Park Service

• Coordination thru Innovim, LLC, the 
prime contractor for NASA and USGS

• Jeff Morisette (former NASA 
collaborator) now at USGS facilitating 
invasive species research and modeling ...

Naitonal Biological Information Infrastructure National Geospatial Technology Extension Network

2000

2008

2006

2005

ISFS Development

2009
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LISN / NPS Fire Ecology / USGS Development

Current Situation
- Two complementary threads
- One shared prime contractor
  (Located in JLS lab at GSFC)
- Same people, different places 

 (Shasby, Morisette, Sheffner, etc.)
- Synergistically intertwingled YERC, NPS, 

USGS, NASA GSFC, NASA ARC activities ...
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So what?
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Implications for the packaging and distribution of 
assets ...

• ISFS representative of many decision support 
problems in biodiversity, ecosystem forecasting, 
natural resource management

• NASA does science and data at a global scale, but 
the vast majority of policy, budgetary, and 
resource management decision-making occurs at a 
regional scale

• For NAS’s “societal benefit” goals of the Decadal 
Survey missions, think about applications that 
enable the social construction of scientific practice
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Implications for the packaging and distribution of 
assets ...

• ISFS representative of many decision support 
problems in biodiversity, ecosystem forecasting, 
natural resource management

• NASA does science and data at a global scale, but 
the vast majority of policy, budgetary, and 
resource management decision-making occurs at a 
regional scale

• For NAS’s “societal benefit” goals of the Decadal 
Survey missions, think about applications that 
enable the social construction of scientific practice

Unique, but ...

- applicable to a large customer base in this domain
- applicable to many related biological problems
- implements frequently encountered workflow processes of data 
assembly, data integration, analysis, presentation rendering, publishing, 
collaboration
- involves interdisciplinary, inter- and intra-organizational partnerships

... idiosyncratic diversity
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Implications for the packaging and distribution of 
assets ...

• ISFS representative of many decision support 
problems in biodiversity, ecosystem forecasting, 
natural resource management

• NASA does science and data at a global scale, but 
most policy, budgetary, and resource management 
decision-making occurs at a regional scale

• For NAS’s “societal benefit” goals of the Decadal 
Survey missions, think about applications that 
enable the social construction of scientific practice

Perhaps the single most significant shift ...

- “societal benefit” means greater direct societal involvement
- direct societal involvement means a hugely expanding customer base
- iTunes : Playlist :: Decadal Survey Data : Emerging DS Applications
- implies increased localization, specialization, personalization 

... regionalization, tailorability
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So what?
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Generativity refers to a system’s capacity to produce unanticipated change 
through unfiltered contributions from broad and varied audiences. The 
concept highlights aspects of an innovation or process that enable an 
autocatalytic feeding-forward — a self-assembly — that can help make 
growth, further innovation, and success possible. 

Zittrain identifies five properties of generative systems:

(1) How extensively a system or technology leverages a set of possible tasks: 
Leverage makes a difficult job easier, and, in general, the more a system 
can do, the more capable it is of producing change.

(2) How well it can be adapted to a range of tasks: Adaptability enables new, 
unintended, and innovative uses of a technology. It broadens the 
technology’s use.

(3) How easily new contributors can master it: Ease of Mastery reflects how 
easy it is for broad audiences to understand how to adopt and adapt it. The 
more useful a technology is both to the neophyte and the expert, the more 
generative it is.

(4) How accessible it is to those ready and able to build on it: Accessibility 
makes it easier to obtain the technology and the information necessary to 
achieve mastery. The more accessible, the more generative.

(5) How transferable any changes are to others, including non-experts: 
Transferability reflects how easily changes in the technology can be 
conveyed to others.

... generativity

Zittrain, J. 2008. The Future of the Internet—And How to Stop It. Yale University Press, New Haven. 342 pp. This 
material is also available on the Web. See the Future of the Internet Posting, http://yupnet.org/zittrain/archives/13#11 
(as of August 21, 2008, 10:30 EST).
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http://yupnet.org/zittrain/archives/13#11
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